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(54) POWER SEMICONDUCTOR MODULE 

(5 7 Abstract: 

PROBLEM TO BE SOLVEDrTo improve the current 
detecting accuracy of a current sensor installed to a 
conductive member by controlling the gate voltage of a 
power semiconductor chip in accordance with the output 
level of the detecting signal of the sensor. 
SOLUTION: A power semiconductor chip (IGBT) 1 
mounted on an insulating substrate 8 carries an emitter 
electrode 9 on its upper surface and a collector 
electrode 10 formed on the lower surface of the chip 1 
is electrically connected to a thin metallic sheet PI on 
the substrate 8 with solder, etc. In addition, a current 
sensor 1 3 is installed to the wiring electrode 1 1 of a 
conductive member which functions as a bus bar 11a 
(main circuit member) and one end of the electrode 1 1 is 
electrically connected to the emitter electrode 9 with a 
conductive resin 12. The current sensor 13 composed of 
a Rogowskii coil is formed in an annular shape around 
the wiring electrode 11 passed through the doughnut- 
like torus of the sensor 13 and detects the current 

flowing through the electrode 1 1 . A control circuit inputs the current detecting signal of the 
sensor 13 and controls the gate voltage of the IGBT 1 in accordance with the output level of 
the detecting signal. Therefore, the sensor 13 is not affected by noise and no space is required 
for the installation of the sensor 13. 
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[0 07 4] 2 l«£@S§£ft£:3U*:$r:7';^--c£> 
50 0. ^>5WWft£-«:<fcipiieJ£S&8©:3U** 
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>P 1 .BCfiiS: 3 ttTfcD. IGBTl(D3U^$Si 
[00 7 5] 2 2BI GBT 1©^- h^SfCg^Sn 

Sirens. 

[007 6} P3*5«tO'P4«y- KS«2 2±{C#fB 

[0 0 7 7 3 2 4lZMWLi2>? I 3 ©Ui2ligrC2> 9. Y 
-hS«2 2±©08§^*->P4Kmmatycg$S;*ft 
rte«3. ®^£->P4£:ftL.T3Hr<SJllS84 (Si 5 

[007 8] c©J&£. ya », ?Vi<tmi&2titcffl§Ln 
mi IB. -«*^Stt«fltl ZZftLX I GBTIO 
X5 ^^m@9«:Si^3n. ffeSg*5iHSgffl'7^ + 2 0 
^UTi 5 ? l 8 &Cg^3*l-Cl,>£„ 

*>tM 3B. BU^ilsHiK:. IGBTKDli-^fl 20 

m9<D±MMK.*mx$emm&i i cciswen-c 

[007 9] cfi«tS« l 9*sJ:Vy- h««2 2 

©ttftteitfflJgiL-C^ fciitflGBTl 
fl^y) *v>5>h-r-5i^SS8 0W®iPI^C. 

fsstc^fc £<D£mww* * - n/c r>v = 

[008 0] m3t,CmLtcC(D&BB<D9m<DM!&2<Dm 

^cefcorfc. bu^ (iai#M) iiei^c, safet>-9- 

l 3*i I GBT l<D±.Mmicm&$tlXK>Z<DX-. mi£ 30 

[ 0 0 8 l ] »C, Sgg-fe>-9- 1 3©ies<ag<t or. 

I G B T l ©iffiffliJ-C^C <, 03 i*}<D$mmMA Xt*? 
3U**A*->P l ©±MM-$>. K^M^B-Cm-r* 

$s«i 9<D±ffiffiijccig^-rst. a* ©ranges 

[008 2]fct^ll H-fe>fl3MIiiA 

[008 3] -T^to^. l 3©ffl;Wi-^3:5£ 40 

[f-rS*tJ®lHlK4«. IGBTlWjy-hF?-/ 

■md&tm&ic. -jum&.ic^miiL^.mctji^x 

<DX. m«E-fe>-9"l 3©^*f^*^^<!:^S„ 
[0084] S/c, IGBTlO^-Z^^fKifeft 
l\ au^^-ii-; ^©mEtf&SWc^fc-f Z> C t 

*>e>. s«s-fe>u-i atcffiii^hsoT. c©^ 
ffim^^-fxaaiJ&or. msss-te^-tn 3©m^jft-^ 

[008 5] mm.*>?i szm&mmB (<pm so 
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1S19±) {CESbfcti^fCB. «T©«t0JQ:raS#s 

[0086] -T&fc*>. *«tSS 1 9 OiS€»4» J: CF4>«I 
S£ 1 9 #> 6 I G B T 1 {CM-5^ratC«. £ @ggrni£(C 

?^>yK£&fto-c§$*ic^b-rs©T\ mSfE-fe>tf 
i 3 ©m^ft^cc -/ -r x*ifi«-r s^jtett^ < . m 

[0 08 7] fifj$ (H1*JJ:0-S3#M) ©«t 

C<fcJC<fc«3. Sife-b>lM 3*1 GBTl±CCffigr-2. 
CidS-C^^OT. ifeOJ^fcSijfS-fe^l 3<Dtclb 
<D y -f X*tS?« £ tt i> „ 

[0 088] */c. @3©J:^iC. moS-fe>-tM 3©tiJ 
^I2 44y-H7-f + 2 3t^|fil (y-hffii^ 

»j) sciasur. y- fs«*2 2^>vmtimm.t 

l/TSffl-rscifciO. miiS-fe^-f-l 3©B^m#^ 
^>yy^X©§^*g:mt<C>1ii§<!:&S© 

[0089] H^©^g§3 . fc*J. ±ienss©ff^ 1 . 

2-cb. mm.^y\ 3*v&4 z>\smmLfrhuz>%.i& 

[0 09 0] 134«CT^=3^^*ffll,^C©^Bjo|| 
^©f5fi§3 lCJ:Zmffi.-Z>? 1 3 *0SW«:^flJ»iH 
0-C*O. ^MTfJttfciO'UttlHlSSl 5«02 (a) tc 
^L./cji»3t?*S„ 0 5«S4CC7nL//cmeS-fe>-9- 1 3 

l l tc«*bfctt»*sw»lKiHiar**. 
[0 0 9 1 ] 04{C*JC^-C. 2bttmK<DW.MmX8> 

1 3 ». JS«©fiStt«= 2 5 (Dft-miC ho^ 5 ti 

[0092] COJz'jlC. 1 303-{;K*3K 

•c. ^&'mffi. i< l cim\stcmj)m^*nz>ct&xz 

[0 09 3] LfcimT, ®S-fe>^ 1 3©n-om;tj 
^{C^^nsm^HSSl 5B. 02 (a) ©J:^ 

k. ^-rjuM^caetsi 6*g^L/c»^©*r<fc 

1 {ctbpd-rsi^tc^sn-sw-c. hu^©^sb^ 

[0094] S/c. CC-CiJ. CT^=J-rJH^©fiai4(* 

2 5 *mmomW l tBf8,Ltc&. HMUmiC^rj: < £ 



* 
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[0095] mm<omm4 . ±.mm<mm 1 ~ 
3T-it mm-t^vi 3#-R9ttw£ftsg&#©6efitii 

il l©^tKCCOt,>TSft$Lft#>^>fc#. tBigmei 1 
tcmifc-fe^iJ-l 3 ©<aa&»3fl*i9WT 
[0 09 6] 06*J«fc 0*0 7 «i3i®mgl l'cmi&-fe> 
■9" 1 3 ©figjfc«>S|5£g:W fc C CD^f«(D**Jg©f J.® 4 © 

[0 09 7] 06fc:*st,>T. 1 lA«eStil ltcf 
f8,2tltc®§HX$>*)> tWfJ-fe>lM 3 4K0^W^/c«) 

I 1 6»SSitl 1 ttCBl%$titc7 ^>ygp-C4)i9 . 
-*£-fe>U- 1 3 *HX0f=tW5^*©(4g^«)g|'4^L. 

[0 09 8] EefciO-'H?©**:^. «i£-fe>1"- 1 3 
**Sg&H9i*-rSfc*©ISgfi 1 1 A */c«77 >S*» 

I I Bzm-tzcticj:*), m^>^i 3<Dmw&& 

JJfcttO. SSiiSn* •5.C£*i-Ci*.S. 
[0 09 9] g/c. ^©J^fC^^gSl 1 

SCi«t5©t. iS^mSl 1 <b-€-©±ffi{cS^3 

[0100] -*JS©0SI5 . fc*>\ ±SBgm<DB*4"C 
«. ®£-te>1f 1 3 ©{ag&J&gPSrSgfS 1 1 A*/c{*7 
7>ygf5l 1 BtCiOflMSOfc**. USS-fei^l 3£iR 

[0101] fcTF. mifc-te>1f 1 3©<ig&«>gi5£3fgp 
KJ: "3«(i!EUft:C©|6W©SQi©^5 (CODTSMFir 

i 3 ©m^iiiss i 5 & earns ?n*j>j, $ fc. m& t 

[0 1 0 2 ] [38tC*sOT. 1 1 CteiBSgmffil l©Sf 

■Kfiotwj 6nfc^«©i»g(j-c«> o . -e©rtSP'i:s 

1 3 4ffiS^»-T-5J:^CCJ&r>ri>-S (1 

[oioaiisoi^tc. mm*>y-i 3©{4g&«> 
Sf-^jsgpi i ct*«figrsc<b{cj:«5, 3 
©SB£ j aB-r£?»sin ic©-au;t. *ifc-fe>u-i 3 

[0104] uytaJo-r. ass-fe>if 1 3©3i/?$ • 

x= •y*ra©^)I^-fk©*-C)S< . «iJfc-fe>lM 3©x 

«E-fe>iM 3©*imstt*rsi±$-a--5.c<!:^-c*s. 

[0105] HJS©^S6 . fc*s. ±te|E|iif5©Jf$J!l5 -c 
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«. SfiS-fe>1M 3*-SK©nn^ + -3^Jl,iOfc 
**. iiuj$©»8©J*^ 3 <t [BltlK: n -Y ^#*§lf*3 KBHtefett 

[0106] (39»«SP1 1 CF*J©maE-tz>lM 35:65 
1£ttii<fcCF*-.>l'S?-K: i *) UtcC<D§ZW<DmB&0> 
j&m6&mjmiiC™UXi$*). (a) «¥SI3. (b) 

izmmmmv&z. mi oim9f*i<D*-)i>m*>kfflm 

[0 1 0 7 ] S9fc*s(,»-C. 11. 11C. 13*5J:0 
2 5B, @tr^<trS)fil©fe©-C*S. 2 5GBitti$2 5 
tC<D'PU < £ fc— gflCtiaW- 6*l/c+> ? 7'. 2 7 «** +• 

^2 sGrtKiesisn/c*-;^^*^. com 

^. «jt-fe>-9-l 3«. B£14(*2 5*J«tc;*-^-?2 
[ 0 1 0 8 3 [1 1 0 «C*JC>-C. Hti^-JHfiT-2 7 

ji^-sew-c^o. Eismsi uc^nsm^ i ©«im 
b#«c. B&t£<*i i©*>*^i lcrafc^-r^o 28 

[0109] 2 9 -JUST 2 7©tH*ffiiJtc^$tv 

/ctii{igr*o. <tttes2 9 ^orifits;* n/citi£& 
tam#i c«. §uiaiiiss4 (ii 5#m) fiijtce^sn 

-£m^aS2 8*sJ:y-lir>aS2 9«. *-;b^-?-2 
7 © A W^IhISS L X t >6 . 

[oiio] cc-c«. *-;u^2 7KSMsnsi 

01 0©A(±1*[HISS ; &^£?*-^^2 7©*«:^«| 
30 ^(COC^-C«. ««*|«t>W«»9t^*^htttKE« 
$ tlX C » S ©-C C C t? «S^ai L tj: t ^„ 
[0111] C©J:^«:. flSSS-fe>tH 3iLt*-^ 
S-T-2 7^fflt^cti^(C*sli-Cfe. S£*©42>^^^^ 

•5., £/c. BU^ilal^lK:. IGBTl©x;^li9 
(t38#Jd) ©ffi±'CSSESH2>1fl 3 7jif2fB3n.5.© 

[0112] */c. &mnm 1 1 ©sisp i 1 cf^jc*- 
)m*2 7 *sisssns©-c. &mmm 1 1 k 

40 £l/-t«fiBU IGBTl<D3Ui'$-i5^Pi^ 

Zffi±-rZCt&X$2,. HuiS (I3#M) © 

<fc5&C. ^iit£-fe>^l 3©(±J^24*y- hS5^ffiiJ*C 
Eg-Ttitf. ^-f ^^>^-/-fX©iJS^K*±-rSC<!: 

[0113] SI^©^!I*I7. ±Umm<DBB5X 
«. m^-b^l 3©ffi^©ftf*e<3«-S«:o^-cmS 

50 {csftWr*>J:i>. 
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co i Mill i izmm-b>y- 1 sozmjjm^-icu 

CO 1 1 5] mi lKfcU-C. (03#M) £|5j« 

5. 30 it— *f©-7 -f +'#>7 r -f > ? h"C£> 0 . 

CO 1 1 6 ] S^-Z+^f^yi/fflA, F3 OfCii. 10 
®£-tz>-? 1 3©n^JUDMi&# , 7^i»tf>7 :: -/ >^5C 

fffl^f K3 0 iffii&Sg 1 1 i©ra*^Urc^„ 
[0117] C©*§£. mSS^>-9- 1 3©tH;fr{I-5f«:. 

Ei^msi i ±<dv a t*;>f >yffl><» K30iy 

- FS«2 2±<DlHlK>'^->P4<!:©Pfl% I 7-<i'^> 

r i^tf-cfflfr-tzc. tick*) Utc&-z> 

St^.KC-rSCi^T^^,, 20 
C 0 1 1 8 ] SSi6©^JB8 . ±330tC!mtt 1 ~ 

7Ttt. Hzfc-fe>1fl 3©ffl#III8g©#|fl;ifl&iegK:o 

c o 1 1 9 ] b i 2 ittismmm 1 1 -Wcm^nisg 1 5 * 

g&WfcC©#&lE©Jft&©^8£^UTJB9. (a) « 

(b) teffliJBtSB CCt«, ffigeo 
K. =U )\,&<bnm-b>V 1 3£3tg)5 1 1 CtClRlflO/c 
H£&7j*LT(,>£a*. ffe©*RE©Sfife-fe>-!fl 3*flH> 30 

C 0 1 2 0 J H l. 2 tcfcur, Htr^tlaHi©«^5S«c 

rfcO. W^HSSl Sfrt>¥- hS&2 2±©|5]38^* 
->P4iC{i. hffl^^if 2 3 ASiSmSftT 

©<t-rs. 

co 1 2 1 ] c©^. mm-t>y-i 3©m*isissi 5 
«. ietamei i±©*g*§ii3 1 Ktaw^nrfc*). ? 40 

-f * > 7 F 3 0 «. Hi^lilSS 1 5 fcKW 

6ftrc>&. Ltcv-y-c. mjjm&i sk^uvj** 

>r K3 OK. ffiiSI3 1 ^(.TE^S 

CO 1 22] CCtii, ffi^HSSl 5il/t, 
-9" 1 3 ©3 ^JMDifttNKC&lftS ttfcigtfSl 1 6 

tcm^zmb-c^zw. mtm (m^n?) &<t*©ft!!© 

CO 1 2 3] C©J:5tc> &mf&®l 1 JbCCtH^3[e]SS 1 

5 zm-tzct viz*). mm-^>vi 3*/Ngft-rsc so 
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© T -b > ^ *; fHR *S B «C T £ C t & -c £ S . 

c o 1 2 4 ] jws©jbss9 . ±§zmm<DBm 1 - 

8 W 1 1 ©«i^*tm**-© IGBTli 
T&<fcl>„ -JKfc. 3fc?ajS«S;**ifcI GBTK. £058 
•5. 

CO 1 2 5] 01 3««&©I GBT^igilil 1© 

mm*i0. t. utc c<D&w<omm<DBm 9 ^-r^mm-c 

C 0 1 2 6 ] H9 1 3 tCiJli"C. 1A~1C«51^C^J 
Sc^StlfcSSt© I GBTt* 0 > ^J@SS^6^C^a 

3<1©1 GBT 1 A^lC^MIftSiirt,^*^ ffi^t5[ 
© I GBT*SM3tlSS„ • 

[0127JSIGBT1A-1 C«. mT^ilSlSKC. 

r> rt«cjRttstirt»*. a?s© 1 gbt 1 a~ 1 c© 

f >*><D'J>U< th 1 -3© I GBT 1 A(C»> ®tt(*2 5 

*^*EBE*S^©SiS-fe>if 1 3*5g:W6nrt»s„ 

[0128] mSfeHr>1>- 1 3?:W^S I GBT 1 

Atw©^'7-i(yg#^2/7'i 646^^1 cccii. mm. 
-b i 3 ©ett^w^i i§i-«*4©eai4f* 2 5 *Jies 

[0 1291H 3©ck^«c. m*mmztitc \ gbt 

1 A~l C©1 o© I GBT 1 A©^(CS8tt<*2 5«rW 
TSffiSiE-fe>17-l 3 5:IgSLfcJ©^{C. fife© I G 

BT 1 B*i<J:E>*l CKSStt^2 5 *»^J&l»i-rSi. 

mss-fe>-9-i 3©iatttt2 5©#A-r>f-^>^©ij 

SPtC J: 0 . M5»JSiK5 n/c I G B T 1 A- 1 C©^iS^F 
[0 13 0] Uc^T, C©Jr^A«c^(ir)r>^^> 

xo^^jgws/cfeK:. mm-ov- i 3*^we»nr 
C>J5:t,i I GBT 1 BfccfcO'l ctcjptbr. msSHz>-9-i 
3©EBtt&2 5 i|BI«l©lStt{*2 5*«l5g$n-CC^„ 
[0131] *>U m^i2>-9"l 3*iett^25*J<fcO' 

*-;ufg^2 7 (09#Si) icJ:*)m&L2tiX^zm-£ 
iC». I GBT 1 B 1 C(CfiS14(*:2 5©^?:i2g; 

CO 1 3 2] $/c. ^zjgHz>^l 3^ai4«:2 5^t? 
CT^3-fjU{c«fc«5»^3tirC^ia^{C{i. I GBT 
1 BfcJr^'l C{CfiS14(*2 5©*)ie.-r. &£-fe>1*-l 

•fe i 3 ©m^iiss 1 5 <t mmomvis l 6 

CO 1 3 3 ] C©<fc5K:. meS-te>-9" 1 33WRW6tl"C 
t,>&i> I GBT l B*$J:o*l C«:&mi&-tz>-!J-i 3 ilal 

«©lS1Sft2 5€ri2^^C<i:{C t fci3. miS-fe>1fl3 



(10) 

17 

©*f A-f > f - ?>XCMmiC <fc-5^iST>-'<^ >*© 

[0134] xtko&tt i o . iMinmomm i 

~9 "C{i. y- KS«2 2 £$U$)Hgg4 <!:<Dia©*(*W 
&«i&$®Kot>T#;&L&a>o/c#. y-hS«2 2 
±<DMd8'i-$i->P 3*$<fcO'P 4 <h$l)ffllll8S4 £©fS{C 
ililfli© £ > £/m£ 3 ar i>J: I > . 

co 1 3 5 ] m 1 4«y- hsg±tcf>*/M^r*oisi 
Hsssriagotc©^©^©^ i o zttwrnm 
mxs>K>. <S3#M) ii5)«©fc<D«:ocir«i^ 10 

[0 136]il4(Cfel,>t, 3 3«$lJffll|5IS84 iy- 
h S« 2 2 ±©@SS A * - > P 3 <b «r^a-T ■S3HJQJ/B £ 
*W0&4*>6©y- h#JMi^t£(§lSg'-<* 
->P3fcJ:D t y- YmvA\2 3ZftLX I GBT 1 
oy-h§IKIAT5. ttc. CCTK^BS^n-ClJ 

KiST-f >%^tf. 20 
[0137] 3 4«$IJ®J[5]Sg4<ty- hS^2 2_t©0 

gs^^->P4<t*^ji-r^^m«f>-c > *>D. 

2 4*J«fcJ>'HSS-'^->P4*/M/rm^-b>^l 3#> 

h Kn s n smsstatkifi-sf ^smuss 4 «: jg A-r £ 0 

[0138] ^©cfcSft:. Sf>33. 3 4*^-LT*U 
®IhIS84<!:[s1SS-'^->P3 > P 4 <t£igjI-r-5 C iCC 
«fc«). <N&I9&4«. 3#>6©®JiEtfctiJ<i 

#(ci£Dr i gbt i <»v- vmnzum-f z>c tft-c 

[0 1 39] fc£;U£. 3HJM1884 tt. *«S-fe>1f 1 3 30 

^^msti^mm^m{m<ou-<jnmmu. igb 

m#CC«fcO I GBT l**7KOTii«lE*a»r-r*a 

[oi4o]ii4©<t^(£:, ^-fxsss©m^ss-fe 

>-?l 3 £&fiTr £<!:<*: fetC. ^X©US£§WC< 
l>y-H«2 2 fflCCMOBHl 4 Zmm.? SCitci 
*5> S^fffg-CI GBTl©Si4«S1'5Cim 
&©-C. $)JaiiaSg4«:i:D^llSSmffiCCJt>CfcI GBT 
l©(W»*tT9HBc. ^{c«fi©«fc^3aSSS«S«)ffi 40 

[ 0 1 4 1 ] fcfc. 0 1 4 (CteO-Ctt. $IJ®[5IS§4 *y 
-h*S2 2©K±«Ci5SO. &b*>33. 
r^4«il$#/c*5. $fl®0SS4*iy- hS«2 2 £ 
15— ¥Si±K:ieg3tiSJS^K:{i. & f > 3 3 . 3 4 cc 

[0142] 

[3PJI©a&Jfl] «±©<fc^«:c©|%^©li^l tc^n 
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05Ci ©&(,>mife-tz ^fcflM.fc'* y-¥m&*:V> * 

[oi4 3] s/c. c<mm<Dm>m2icj:tnt. mm 
jii ecfc^-c. m»s-fe>^«. ha-ryji/^^e^s 

14gi5*t(c^tiSSfiS*Htf <fc 5 KSWaJf&Sft/c© 

■c. ^^mwft* 5 ii;< . ^-<x^gx^-x©F4S 
[0144] s/t. c<o^m(ommm3«.j:ti<,£. mm 

y -r x-?>i9:gx-t-x©raii*^D5 c £©&i>«i?SE-te 
[0145] gfc. C©^©«*)S4K:J:n«. 

jf3tc*ji>T. < t i> l o©+> ? y 

^WffiS*s»;<. ^-i , x-^|g:Sx-i-x©ras*s*D 
•S C <b©^c(<»m^-fe >1f HMx.tc'iV - 

[0146] C©^BJ©i»^5K:<fcn«. WSc 

^i *^it^4*-c©t,^-rn*^c*si,»r. ^^>7-^ 
v 7<r>v- hse^fiJWiEiss^tti-rs/cfe©^ i 

©@S8^*->£. m^>if©tb^iS5rfiJ®[BlgS{c^ 
m-r-5./c2s«)©m2©[el8S>'^->£^Wr-5©T. 

^ -f x^g^ ^- ^ ©ran*5* D S C <!: © & i >mi£-fe 

[0147] C©^HJ©|fl^]16K:J:n«. 

^■u-c^icuss^-^-vcc^asn. «iafl3f>^^ 
or^2©iHi^>'^->cc®ji$n. m2<D®mj<z- 
>*/M/r®js-fe>if©«imfi^«rax | 3jA* > gn©ni 
ss^^-^^ur^^^-^^^-f y©y- hs&tc 
$Uffli<t^*EnttiTs©-c. ^ -y x©u«s?rnj$ij-r c «t 

*i-CI?. m«E&tiJfifg#SitJ<. ^^X-MSig^^-X© 

WiS*^ c c £©^c^m^H2 >-y^ti^fc^ 
[0 14 8] */c. c©^©|»5CT7«:j:n{i < ii* 
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* i? ^ - ;u *sft 6 ti s mm** s> s . 

[0149] g/c. C©#|f!H©i»*i8K:<fcfttf. iff* 

»©{4S&tf>8(S#i9:W6*i/c©-c. miL\i&\ft±-?z>t 10 

mi)feftltB«S* s ]i5< . y -^X-^i&gx^-;*© 
mjn^ DSC £0&l>*fttHs 7 

[0150] *fc. c©^w©a*«9{c«tti«. is* 

3«teaW*«:HM-iS««t*HtJ «fc -5 icjRftS titcmVXD 
**fc^i-5C4*Jt?t*4 4fcK:. SSfctfttttfff&JWS 

[0151] Sfc. c©^<Dif^i o«:«fcn«. iff 

[0152] *fc, c<D^mom>m. 1 1 tctntf, t» 30 
^i^6iff^3ii osr©i>-rtx*Hc*j^-c. Sifc-fe 

>?m'*v KSr/i-L-taStmsns© 
•c. *aALi4a*n±T£ ££«>«:. ®fct*aifi!&#iis< . 

40 

[0153] */c. c©#s?»3©f»*s l 2 «C Jcfttf. iff 
#311 #>6!ff#Jli 1 *r-(Di,»-r*i*Hc*sc»r. 

i*fc*5? * - Jb*if# 6 n SSI**** s . 

[0154] s/c. c<D^m<om^m 1 3cc<fcn«. iff 
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s-iv-^-mw* -j x©x 5 v ^mscc-ft^K^sn 
/c©-c. ®jfEtfcttifiiK#ra< . ^X-?>l9:ax^-x© 

[0155] Sifc, C©^^©fff3jc^l 4CCj:n«. Iff 

#Jll*»6i»^l 3 s-c©t,»-rn^«:*si,»-c. *v>* 
-)i>tr-M*. ^jHgsa^fcsa&ffl©^-*^ 

5 *><jypu < <t i> 1 oKB. «i4ft^^tfmaag^© 

•9-©JS14ft t m— ©»$[*> 6 & £ IKtt ##Ea Shfc© 

7T B i©^a^fs?«-r & c £ ffi-c z . wHftfttfRigtf* 

<. >^X^gX^-X©F4S*^0SC£©ife(,^ 
[ 0 1 5 6 ] g/c. c©^©iff#il 1 5 5cJ;n«. iff 

^i*»6gff#^i 4 s-c©ir»-rn*>{c*ji»r. /w- 

miczzt (Dtsi^m^ yv-%ffi*.tc'i 7 -#^ft* 
[Sffi©f@m%^] 

[01] c©^©jys©»si 1 ©i^gp^^-rfflijiT 

[02] C©*I8©*5S©0SS 1 (C<fc £&£-£>•?© 
[03] C ©^^©HJi©^Sg 2 ©ii|gp?r^-rfflil»r 

[04] c(D&w<Dmm(DBm3icj:2>mm.iz>-*r<D 

[05] C©^©«fe©^.®3(CJ:Sm^-fe>^© 

[06] C©^©HJ6©^B§4CCj:S(iS^*g|5<Sr 
^•TffliiW®0t , *.5)o 

[07] c<D&w<Dmm<Ditm4icj:2>y7>i;mz 

[08] C©^©«6©^«i5K: <; fc6»g|5*«^fc 
iSSI5^^-r)!iJ»fffi0'C* 6. 

[09] C©^©HJ6©^6{CJ:S*-^-?-© 
^2^£?:^¥E0*ia; ^fflilirg^r-* S„ 

[010] c©^Hj©nig©fjg|6 S^-Ji^T- 
©Sj2©lHlS8«fiS;*^-r^n » ^0-C^S. 

[011] c<D¥tw<Dmi&<DBm7icj:2>nm*>y- 

[012] C©^©^©f$!H8{C <: fcS^-fe>-9- 
©Si22^RS;^7KT¥ffi0te J: ZfmtmB-C* Z> . 

[013] C ©&HJ3©HSS©JF25g 9 ©iSSP^^-T ¥ 
ffi0-C*S. 
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H ^-^T-^rSffl-r^eW. i i c 

g§A*-> v P4 !&2<E«gA*-> 0 
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